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Abstract 
 
 

   DCR   is   the operation  of  choice  to    relief epiphora   due to   nasolacrimal   duct   
obstruction. DCR has several  approaches  e.g ;  the external approach,  the  endonasal approach with 
or without  laser, and  the  transcanalicular approach. The  external  approach  took  the upper hand and  
has the highest success rate  reaching up to 95%. The endonasal  DCR is an endoscopic procedure,  that 
permits  correction of  associated  nasal  pathology   and  it  has  been  an alternative   to   the external 
DCR and it is now preferred by many surgeons. Since  its  introduction  into  the  surgical  practice,  
laser  technology  has improved the outcome of many surgical procedures including DCR. 
Transcanalicular  DCR  is   a simplified   procedure  with   a  success  rate reaching up to 90 %. There  
are  some  other  techniques  for  management  of  NLDO  such  as Conjunctivorhinostomy, Ballon 
Dacryocystoplasty,  Laser Dacryoplasty, and  Microdrill Dacryoplasty. 
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Introduction 



Introduction 
Patients of nasolacrimal duct obstruction NLDO usually complain of 

epiphora and blurred vision, the clinical spectrum of epiphora ranges from 

occasionally bothersome trickle to chronically irritating overflow. 

Reconstruction of lacrimal drainage provides great improvement in  patient's 

quality of life (Weilgosz & Mroczkowski  2006). 

Dacryocystorhinostomy (DCR) is an important line of treatment for relief of 

epiphora. Throughout the years, there have been several advances in this 

procedure;  starting with the External approach in which several methods 

such as use of silicone tubes, application of  Mitomycin C, to the 

rhinostomy opening, and suturing of the mucosal flaps can be used for 

providing a permanent rhinostomy opening after completion of mucosal 

healing (Eloy et al., 1995).       

 

The great progress of rigid endoscopy has made the endonasal approach a 

reality. The advantages of endonasal approach include lack of cutaneous 

incision, scar and excellent visualization of intranasal pathology (Watkins 

et al.,  2004).  

 

Endoscopic DCR has begun to gain popularity. It has been an alternative to 

the external DCR in cases of epiphora due to nasolacrimal duct obstruction 

(Metson 1995). 

 

Since its introduction into the surgical practice, laser technology has 

improved the operative management of a number of procedures. In an 

attempt to achieve precise bone removal with meticulous hemostasis, the 

laser DCR was developed. It was first described by "Massaro et al., 1990", 



Since then, there have been a number of series reported using various types 

of laser for DCR with variable results ( Weber et al., 2007).  

 

Lacrimal endoscopy has provided new insights that helped in understanding 

the morphology of the lacrimal system hence the pathology and causes of  

nasolacrimal duct obstruction. 

Minimally invasive therapy with laser or drill is a great advance in the 

management of lacrimal disorders. Transcanalicular endoscopy with the new 

endoscopes has been useful in providing much information about the 

anatomy of the lacrimal drainage pathways and the causes of lacrimal 

obstructions. Combining the use of the minimally invasive techniques and 

transcanalicular endoscopy is a great step forward in the treatment of 

lacrimal obstructions (Weber et al., 2007). 
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Aim Of The Work 
To compare different techniques of  DCR and the outcome of each 

technique with special concern to the endoscopic endonasal approaches and 

its longterm results. 



Anatomy 

  & 

Physiology 



Anatomy of the lacrimal system 
ALK;GFAAAA***************the Nasolacrimal Ducts 
The lacrimal passages consist of a bony passage and a membranous 

lacrimal passage. The bony passage is formed anteriorly by the frontal 

process of the maxilla and posteriorly by the lacrimal bone. The 

membranous lacrimal passages include the lacrimal puncta, the lacrimal 

canaliculi, the lacrimal sac, and the nasolacrimal duct (Paulsen et al., 

2003). 

 

1. Lacrimal puncta : 

Each punctum is a rounded or oval opening situated on a slight elevation 

called the papillae lacrimalis which is present at the junction of ciliary 

and lacrimal portion of the lid margin (Welham, 1987). 

The punctum appears pale in contrast to the surrounding tissues because 

it contains more connective tissue and less vasculature  (Linberg & 

Moore 1988). 

The upper punctum opens inferoposteriorly,  the lower opens 

superoposteriorly in relation to the lid margin (Bron et al, 1997). 

 

2. Lacrimal Canaliculi : 

These are the mucosal ducts that convey tears from the puncta to the 

lacrimal sac. They measure 10 mm in length. Both canaliculi unite and 

form a common canaliculus at the medial canthus before entering the 

larimal sac . In about 10% of cases the two canaliculi enter the lacrimal 

sac separately. The common canaliculus is 3-5 mm in length and dilates 

just before penetrating the lacrimal sac fascia termed as "Sinus of Maier" 

or Diverticulum of the lacrimal sac (Onerci, 2002). 

The upper and lower canaliculi are lined by pseudostratified and stratified 

columnar epithelium and are surrounded by a dense ring of connective 



tissue, as well as by muscle fibers of the lacrimal portion of the 

orbicularis oculi muscle (Horner’s muscle), which surrounds the deep 

portion of the medial canthal tendon and the dome of the lacrimal sac 

(Paulsen et al., 2003). 

 

3-The Lacrimal Sac: 

The membranous lacrimal sac occupies a hollow lacrimal fossa , which is 

formed by the lacrimal bone and the frontal process of the maxilla near 

the anterior border of the medial orbital wall. The lacrimal sac fossa is 

bounded anteriorly by the anterior lacrimal crest and posteriorly by the 

posterior lacrimal crest (Tanenbaum & McCord, 1998). 

The lacrimal sac has a fundus, a body and a neck that is continuous below 

with the nasolacrimal duct (Lavrich and Nelson, 1993). 

The sac is enclosed by periorbital fascia which slips at the posterior 

lacrimal crest, enclosing the sac, then reunites at the anterior lacrimal 

crest and thus forming the lacrimal fascia. The sac is related laterally to 

the skin, part of orbicularis oculi and lacrimal fascia, attached to it few 

fibers of the inferior oblique muscle. The sac is related anteriorly to the 

medial palpepral ligament and angular vein which may restrict the 

external surgical approach to the lacrimal sac. Below the level of the 

ligament, only fibers of the orbicularis muscle are anterior to the sac. 

Hence, abscesses and fistulae will open below the ligament (Bron et al., 

1997). 

The deep head of the pretarsal orbicularis muscle is inserted in the 

lacrimal bone at the posterior lacrimal crest behind the sac and it is called 

Horner`s muscle (Tanenbaum & McCord, 1998). 

Within the sac the canalicular ostium is guarded by a fold of mucosa 

known as "the valve of Rosenmuller" to prevent the reflux of fluids or air 



from the sac into the canaliculi. It becomes more important when there is 

a pathological obstruction of the distal nasolacrimal duct (Onerci, 2002). 

 

4-The Nasolacrimal Duct: 

It opens into the inferior meatus of the nose approximately 15 mm from 

the tip of the inferior turbinate and 30-35 mm from the external nares. 

The Hasner valve is a mucosal fold forming the medial wall of the 

membranous duct working as a one way valve, preventing the reflux of 

air or fluid into the lacrimal drainage passages (Onerci, 2002). 

The lacrimal sac and the nasolacrimal duct are lined by 2 layers of 

epithelium :  a superficial columnar layer and a deep flattened layer of 

basal cells. Both layers sometimes appear as a pseudostratified 

epithelium. Kinociliae-lining single epithelial cells are a common finding 

in the lower part of the nasolacrimal duct, however, most epithelial cells 

are lined by microvilli. In addition to the epithelial cells, goblet cells are 

integrated in the epithelium as single cells or form characteristic 

intraepithelial mucous glands. 

Nerve supply of the lacrimal apparatus : 

The lacrimal reflex is initiated through the ophthalmic division of the 5th 

nerve by stimulation of external ocular structures, skin or nasal mucosa. 

Impulses are directed, by way of the trigeminal ganglion to the lacrimal 

nucleus just above the superior salivary nucleus in the pons.The efferent 

reflex pathway passes from the lacrimal nucleus through the geniculate 

ganglion.These centrifugal fibers join the greater superficial petrosal 

nerve via the nervus intermedius of the facial nerve, pass through the 

pterygoid canal as the vidian nerve, and synapse in the sphenopalatine 

ganglion.The efferent parasympathetic impulses are then transmitted via 

postganglionic fibers in the zygomatic nerve (a branch of the maxillary 

division of the 5th nerve). The efferent fibers terminate in the lacrimal 


